Abstract. We report the occurrence of facultative paedomorphosis in the three species of newts (Pleurodeles waltl, Lissotriton boscai and Triturus pygmaeus) from dry and seasonal Mediterranean areas from southern Spain. These are the first records of paedomorphosis for P. waltl and L. boscai, and the second for T. pygmaeus. Other than the previous T. pygmaeus record, these are the first observations of paedomorphosis in the southern half of the Iberian Peninsula. Most of specimens demonstrating paedomorphosis live in artificially permanent aquatic environments. Nevertheless, a paedomorphic individual of L. boscai was found in a natural yearly temporary brook that held water during the previous two years. Paedomorphs are at low frequency in most cases. However, a single isolated population of P. waltl is probably composed entirely of paedomorphs.
Facultative paedomorphosis is widespread through caudate families and across a large diversity of environments (Wells, 2007) . It is considered an adaptive strategy to highly heterogeneous aquatic/terrestrial environments due to the multitude of ecological and evolutionary trade-offs of each individual strategy (Denoël, Joly and Whiteman, 2005) . Facultative paedomorphosis has been reported in several European newts of the former genus Triturus, including T. cristatus, T. carnifex, T. vittatus, Mesotriton alpestris, Lissotriton italicus, Lissotriton helveticus and L. vulgaris (Kalezic et al., 1996; Denoël and Joly, 2000; Denoël, 2003 Denoël, , 2007 Sindaco et al., 2006; Kaya et al., 2008;  Denoël et al., 2009) , showing a wide occurrence among species and with an apparent intraspecific geographic variation. Paedomorphosis occurs more commonly in southern Europe (the Alps and the Balkan and Italian Peninsulas; Denoël et al., 2001) . However, few paedomorphic accounts exist at the Iberian Peninsula, which is inhabited by 10 species of native salamandrids. Most of the records correspond to large overwintering larvae: Chioglossa lusitanica, Salamandra salamandra, T. marmoratus (Salvador and García-París, 2001 ), T. pygmaeus (Reques, 2007) , Pleurodeles waltl (Alberch and González, 1973; Alvarez, Salvador and Arguello, 1988; Bogaerts and van Uchelen, 2003) , L. boscai (Bedriaga, 1896 ; O. Arribas, personal observation), L. helveticus (O. Arribas, personal observation), M. alpestris (Arribas, 2008) , Calotriton asper (Campeny, Montori and Llorente, 1986) . However, very few of these records were considered paedomorphs. The two reports of paedomorphosis are M. alpestris (species living at northern Spain) (Arribas, 2008) , and a population of T. pygmaeus in southern Spain (Reques, 2007 areas from southern Iberian Peninsula, and describe their phenotypes and environments.
Sampled locations with paedomorphic individuals are shown in table 1, and dates are indicated in the results section. In all cases, animals were captured by dip-netting. Body length was measured using digital calliper (mean±SE throughout the manuscript). Paedomorphs were assessed by observation of adult traits such as swollen cloacae, presence of nuptial pads and, eventually, courtship behaviour, in combination with very large size, open gill slits and morphology and colouration that either differed clearly from the larval phenotype. All the animals were subsequently released, although in some cases animals were transported to the laboratory for other research purposes. All ponds with paedomorphic newts were periodically monitored thereafter, although paedomorphs were not always observed again.
Pleurodeles waltl paedomorphs were observed in two locations (#1 and #2; table 1). On June 17th 2007, a mature paedomorph male exhibiting adult and metamorph aspect and colouration, nuptial pads and swollen cloacae, was found in location #1 (SVL = 88.0 mm; TL = 184.3; fig. 1A ). On January 31st 2009, a paedomorph female was observed at the same location (SVL = 45.6 mm; TL = 82.8 mm) with the same characteristics as the previously A Lissotriton boscai paedomorph male was captured in location #4 on September 8th 2004 (SVL = 30.6 mm, TL = 63.6 mm), which exhibited a mosaic of juvenile and male adult traits. Dorsal coloration was brownish with some black spots along the tail and body sides. Belly was yellowish with a swollen rounded cloaca with a long obvious opening. Additionally, it exhibited a small tail crest and a tiny filament of around 2-3 mm at the end of the tail (fig.  1C) . The paedomorph was maintained in the lab and on October 10th 2004 courtship activity was observed and voluntarily repeated for several days. The newt was kept during three months in the lab until it was released. Courtship behaviour was repeatedly observed and no signs of metamorphosis were evidenced to that date. No L. boscai larvae were found at this later date, suggesting that remaining larvae resumed metamorphosis during late spring and summer. This locality was periodically sampled since 2004 but no other paedomorph has been recorded to date.
This report describes the occurrence of paedomorphosis in the three newt species occurring in southern Iberia. Paedomorphosis is described for the first time in P. waltl and L. boscai, since previously both species only had records for non-paedomorphs big size larvae (Bedriaga, 1896; Alberch and González, 1973; Alvarez, Salvador and Arguello, 1988; Bogaerts and van Uchelen, 2003; O. Arribas, personal observation) ; and the second record of paedomorphosis in T. pygmaeus (see Reques, 2007) .
P. waltl paedomorphs were found in manmade permanent aquatic habitats with no presence of predatory fishes (Collins, Zerba and Sredl, 1993) , although intraspecific cannibalism in P. waltl has been observed at location #1 and it seems likely at location #2. In general, paedomorphs of P. waltl at location #1 and T. pygmaeus at location #3 coexisted in a very low frequency with metamorphic individuals. However, P. waltl population at location #2, which inhabits a steep-sided and narrow well that rarely oscillates in its water level, was comprised of only paedomorphs. No metamorphic individuals were found during two samplings, thus suggesting that it may be a completely paedomorphic population. Interestingly, a P. waltl metamorphic population occupies a wider and bigger nearby well, less than 200 m away. T. pygmaeus paedomorphs were also observed in a permanent natural source, however, the paedomorphic male of L. boscai was found in a puddle within a temporary creek which generally desiccates each summer. This sexually mature individual presumably had a maximum age of one-two years, since the puddle had lasted approximately two years without drying. Thus, the specimen could have attained its large size and maturity during that time. However, no evidence of paedomorphic newts has been found to date despite intensive sampling of nearby permanent environments, thus suggesting that the frequency of this alternative developmental pathway is very low in this species.
In conclusion, southern Iberian newts seem to maintain the capacity to exhibit alternative developmental pathways under different kinds of environmental conditions. Thus, our observations suggest that paedomorphosis, although rare, seems to be relatively widespread in southern Iberia than often thought, and deserves more attention to explain its maintenance.
